EP 2 777 892 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2777 892 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
24.04.2019 Bulletin 2019/17
Application number: 14160128.6

Date of filing: 14.03.2014

(51)

Int Cl..
B25F 5/02(2006.0%)

(54)

Power tool
Elektrisches Werkzeug

Outil électrique

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:
AL AT BE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 15.03.2013 US 201313834208

Date of publication of application:
17.09.2014 Bulletin 2014/38

Proprietor: Black & Decker Inc.
Newark, Delaware 19711 (US)

Inventors:

Maddilate, Raghavendra
560092 Bangalore (IN)
Narasimha, Suhas
560092 Bangalore (IN)
Sadanand, Lanka
560092 Bangalore (IN)

(74)

(56)

Gopinath, Ashwin, Magadi

560092 Bangalore (IN)

Patil, Shreegoud, Biradar

560092 Bangalore (IN)

Melge, Amit

560092 Bangalore (IN)

Kelleher, Joseph P.

Parkville, MD Maryland 21234 (US)
Concari, Gabriel E

Eldersburg, MD Maryland 21784 (US)

Representative: SBD IPAdmin
210 Bath Road
Slough, Berkshire SL1 3YD (GB)

References cited:
EP-A1- 1 657 457
US-A1- 2011 266 014

US-A1-2003 200 841

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 777 892 B1 2

Description

[0001] The present invention relates to a power tool,
especially a twist-handled power tool with a locking sys-
tem.

[0002] A twist-handled power tool is disclosed in U.S.
Patent No. 5,372,420. Such power tools typically include
a first housing member, which can be employed as a
handle, and a second housing member into which an
output member of the power tool is housed. The first
housing portion may be pivoted relative to the second
housing member between a first position and a second
position. In the first position, which is referred herein as
being the "inline grip position", the first and second hous-
ing portions are aligned to one another such that the lon-
gitudinal axis of the tool is arranged about a common
line, with the common line being coincident to the rota-
tional axis of the output member. In the second position,
which is referred to herein as being the "pistol grip posi-
tion", the longitudinal axis of the first housing member
intersects the longitudinal axis of the second housing
member at a point (i.e., the axes are transverse to one
another).

[0003] While such power tools are suited for their in-
tended purpose, there remains a need in the art for an
improved twist-handled power tool. US2003/0200841-A-
discloses a power tool according to the preamble of claim
1.

[0004] In one aspect the present invention provides a
power tool according to claim 1 with first and second
housing portions, a powertrain, a mounting hub and a
lock bar. The powertrain has an output member that ex-
tends from the second housing portion and which is mov-
able relative to an output member axis. The mounting
hub extends from one of the first and second housing
portions. The lock bar preferably is slidably mounted to
the other one of the first and second housing portions for
movement in a direction that is transverse to a longitudi-
nal axis of the other one of the first and second housing
portions between a locked position and a first unlocked
position. The lock bar preferably cooperates with the
mounting hub in the locked position to inhibit relative ro-
tation between the first and second housing portions.
Placement of the lock bar in the first unlocked position
permits relative rotation between the first and second
housing portions.

[0005] In another aspect the present disclosure pro-
vides a power tool having first and second housing por-
tions, a power train, a mounting hub, a bar body, a pair
of lock tabs and a pair of lock tab recesses. The power-
train has an output member that extends from the second
housing portion and which is movable relative to an out-
put member axis. The mounting hub extends from one
of the first and second housing portions. The bar body is
movably mounted to the other one of the first and second
housing portions. The lock tabs preferably are fixedly
coupled to one of the bar body and the mounting hub.
The lock tab recesses preferably are defined by the other
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one of the bar body and the mounting hub. The bar body
is movable between afirst position and a second position.
Placement of the bar body in the first position locates the
lock tabsin the lock tab recesses toinhibit relative rotation
between the first and second housing portions. Place-
ment of the bar body in the second position locates the
lock tabs out of alignment with the lock tab recesses to
permit relative rotation between the first and second
housing portions.

[0006] In still another aspect, the present disclosure
provides a power tool with a first housing portion, a bat-
tery, a second housing portion, a powertrain, a mounting
hub and a lock bar assembly. The first housing portion
defines a handle. The battery is received into the first
housing portion. The powertrain is received in the second
housing portion and has a motor, a transmission and an
output member. The output member extends from the
second housing portion and is rotatable about an output
member axis. The mounting hub extends from the sec-
ond housing portion and includes a pair of annular seg-
ments that extend concentrically about a pivot axis and
cooperate to define a pair of lock recesses. The mounting
hub is mounted on the first housing portion to pivotally
couple the first housing portion to the second housing
portion for rotation about the pivot axis. The lock bar as-
sembly includes a lock bar and a spring. The lock bar
has a bar body, which is slidably mounted to the first
housing portion, a pair of lock tabs and a pocket into
which the spring is received. The lock bar is movable
between a first unlocked position, a locked position and
a second unlocked position. Each of the first and second
unlocked positions the lock tabs are disposed radially
between the annular segments to permit the annular seg-
ments to pass between the lock tabs. The lock tabs are
disposed in-line with the annular segments when the lock
bar is in the locked position.

[0007] In still another aspect, the present disclosure
provides a power tool that includes first and second hous-
ing portions, a power train, a mounting hub, a lock bar,
first and second sets of stop members, a biasing spring
and an actuator. The second housing portion is disposed
about the first housing portion for pivoting motion about
a pivot axis. The powertrain has an output member that
extends from the second housing portion and which is
movable relative to an output member axis. The mounting
hub extends from one of the first and second housing
portions for movement along the pivot axis. The lock bar
is mounted to the other one of the first and second hous-
ing portions. The first set of stop members is coupled to
the mounting hub. The second set of stop members is
coupled to the lock bar. The spring biases the mounting
hub toward the lock bar to cause engagement of the first
set of stop members with the second set of stop mem-
bers. The actuator is coupled to the other one of the first
and second housing portions and is configured to move
the mounting hub away from the lock bar such that the
first set of stop members disengages the second set of
stop members. The second housing portion is inhibited
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from pivoting about the pivot axis relative to the first hous-
ing portion when the first set of stop members is engaged
to the set of second stop members. The second housing
portion is permitted to pivot about the pivot axis relative
to the first housing portion when the first set of stop mem-
bers is disengaged from the set of second stop members.
[0008] In a further aspect, the present disclosure pro-
vides a power tool having first and second housing por-
tions, a power train, a mounting hub, a lock bar and an
actuator. The second housing portion is connected to the
firsthousing portion for pivoting motion about a pivot axis.
The powertrain has an output member that extends from
the second housing portion and which is movable relative
to an output member axis. The mounting hub extends
from one of the first and second housing portions. The
lock baris mounted to the other one of the first and second
housing portions. The actuator is slidably received in the
other one of the first and second housing portions and
cooperates with the mounting hub to selectively permit
the second housing portion to pivot about the pivot axis
relative to the first housing portion.

[0009] Further areas of applicability will become ap-
parent from the description provided herein. The descrip-
tion and specific examples in this summary are intended
for purposes of illustration.

[0010] The drawings described herein are for illustra-
tive purposes only of selected embodiments and not all
possible implementations.

Figure 1is a perspective view of an exemplary twist-
handled power tool constructed in accordance with
the teachings of the presentinvention, the power tool
being illustrated with a handle that is disposed in an
inline grip position;

Figure 2 is a longitudinal section view of the power
tool of Figure 1;

Figure 3 is a perspective view of the power tool of
Figure 1 with the handle being disposed in a pistol
grip position;

Figure 4 is an exploded perspective view of a portion
of the power tool of Figure 1;

Figure 5 is an exploded perspective view of a portion
of the power tool of Figure 1, illustrating the interface
between the first and second housing portions in
more detail;

Figure 6 is a perspective view of a portion of the
power tool of Figure 1, illustrating a lock bar assem-
bly in more detail;

Figures 7 and 8 are bottom and side perspective
views of the lock bar assembly of Figure 6;

Figure 9 is a section view taken along the line 9-9 of
Figure 6;

Figure 10 is a section view taken along the line 10-10
of Figure 6;

Figure 11 is a section view of a portion of the tool of
Figure 1 illustrating the a portion of the lock bar as-
sembly relative to a portion of the mounting hub when
the handle in the in-line grip position or the pistol-
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grip position;

Figure 12 is a section view similar to that of Figure
11 but depicting the portion of the lock bar assembly
relative to the portion of the mounting hub when the
handle is in a position that is between the in-line grip
position and the pistol-grip position;

Figure 13 is a side elevation view of a second exem-
plary twist-handled power tool constructed in accord-
ance with the teachings of the present disclosure,
the power tool being illustrated with a handle that is
disposed in an inline grip position;

Figure 14 is a side elevation view of the power tool
of Figure 13 with the handle being disposed in a pistol
grip position;

Figure 15 is an exploded perspective view of a por-
tion of the power tool of Figure 13, illustrating the
interface between the first and second housing por-
tions in more detail;

Figure 16 is an exploded perspective view of a por-
tion of the power tool of Figure 13, illustrating the
locking mechanism in more detail;

Figures 17 and 18 are perspective views of the por-
tion of the power tool shown in Figure 16, illustrating
the locking mechanism in a locked condition; and
Figures 19 and 20 are perspective views of the por-
tion of the power tool shown in Figure 16, illustrating
the locking mechanism in an unlocked condition.

[0011] Corresponding reference numerals indicate
corresponding parts throughout the several views of the
drawings.

[0012] With reference to Figures 1 and 2 of the draw-
ings, an exemplary twist-handle power tool is generally
indicated by reference numeral 10. The power tool 10
can include a housing assembly 12, a powertrain 14, a
battery 16, alocking system 18, and a control unit 20 that
can include a controller 22, a trigger switch 24 and a
reversing switch 26. While the particular power tool illus-
trated in the drawings and described herein is a driver
that is configured to provide a rotary output, it will be
appreciated that the teachings of the present disclosure
have application to other types of power tools, including
tools that are configured to produce a reciprocating out-
put (e.g., sander, reciprocating saw).

[0013] The housing assembly 12 can include a first
housing portion 30 and a second housing portion 32. The
first housing portion 30 can define a handle of the pow-
ertool 10 and can be mounted to the second housing
portion 32 for rotation about a rotational axis 36 between
afirstposition (i.e., aninline grip position), which is shown
in Figure 1, and a second position (i.e., a pistol grip po-
sition) that is shown in Figure 3.

[0014] With referenceto Figures 2 and4,the firsthous-
ing portion 30 can be formed of a pair of first housing
shells 50 that can cooperate to define an internal cavity
52, a controller mount 54, a lock bar mount 56, a first
inclined wall 58 and one or more first stop members 60.
The internal cavity 52 can be configured to receive the
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battery 16, which can conventionally comprise one or
more battery cells 16a. The controller mount 54 can be
configured to receive the control unit 20 such that the
controller 22 is fixedly mounted within the first housing
portion 30, the trigger switch 24 is pivotally coupled to
the first housing portion 30 and a reversing lever 62 as-
sociated with the reversing switch 26 is supported for
sliding movement relative to the first housing portion 30.
The lock bar mount 56 can comprise a pair of rib struc-
tures 64, with each of the rib structures 64 being formed
on a corresponding one of the first housing shells 50.
Eachrib structure 64 can be disposed partly or complete-
ly about a perimeter of a lock bar aperture 66 formed
through an associated one of the first housing shells 50.
In the example provided, each rib structure 64 defines
an abutment surface 68, which can be disposed at a first
predetermined distance from a rotational axis 36 and a
recess 70 that extends away from the rotational axis 36
by a second predetermined distance that is greater than
the first predetermined distance. The first inclined wall
58 can be transverse to a longitudinal axis 74 of the first
housing portion 30 and perpendicular to the rotational
axis 36 and in the particular example provided, the first
inclined wall 58 is disposed at a 45 degree angle to the
longitudinal axis 74 of the first housing portion 30. The
first inclined wall 58 can define a central aperture 82 and
a raised rim member 84 that forms a first abutment sur-
face that is configured to contact the second housing
portion 32 as will be explained in more detail below. An
annular slot 86 can be formed in the first housing portion
30 between the first inclined wall 58 and the lock bar
mount 56. In the example provided, a first stop member
60 is provided on each of the first housing shells 50 be-
tween the annular slot 86 and the lock bar mount 56 and
generally in-line with the recess 70 in the rib structure 64.
[0015] In the particular example provided, the battery
16 is received into internal cavity 52 and is not removed
from the first housing portion 30 when it is recharged.
Accordingly, charging terminals 90 can be mounted to
the first housing portion 30 and electrically coupled to the
battery 16 to facilitate the recharging of the battery 16 in
a known manner (e.g., through contact of the charging
terminals 90 with corresponding terminals (not shown)
of a charging cradle or a charging cable).

[0016] Withreference toFigures 2,4 and 5, the second
housing portion 32 can comprise a housing shell assem-
bly 100, a nose cover 102 and a lens structure 104. The
housing shell assembly 100 can be formed of a pair of
second housing shells 110 that can cooperate to define
an internal cavity 112, a second inclined wall 114, a
mounting hub 116 and one or more second stop mem-
bers 120. The internal cavity 112 can be configured to
house at least a portion of the powertrain 14. The second
inclined wall 114, which can be disposed on a proximal
end of the housing shell assembly 100, can be disposed
transverse to a longitudinal axis 122 of the second hous-
ing portion 32 and perpendicular to the rotational axis 36
and in the particular example provided, the second in-
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clined wall 114 is disposed at a 45 degree angle to the
longitudinal axis 122 of the second housing portion 32.
The second inclined wall 114 can define a second abut-
ment surface that can abut the first abutment surface,
which is formed by the raised rim member 84 on the first
inclined wall 58. Abutment of the first and second abut-
ment surfaces is indicated at (A1, A2) in Fig. 2. The
mounting hub 116 can extend from the second inclined
wall 114 toward the first housing portion 30 and can in-
clude a hub structure 130 and first and second hub re-
cesses 132 and 134, respectively. The hub structure 130
can comprise anannular hub 138, which can be disposed
concentrically about the rotational axis 36 and generally
perpendicular to the second inclined wall 114, and a
flange member 140 that can extend radially outwardly
from the annular hub 138. The annular hub 138 is sized
to be received in a slip fit manner into the central aperture
82 to permit the first housing portion 30 to rotate about
the rotational axis 36 relative to the mounting hub 116
(and thus the second housing portion 32). The flange
member 140, which can be received in the annular slot
86, can be spaced apart from the second inclined wall
114 by a distance that permits free rotation of the first
housing portion 30 relative to the mounting hub 116 but
which controls side play (i.e., pivoting of the first housing
portion 30 relative to the second inclined wall 114) by a
desired degree. In the example provided, a side of the
flange member 140 that faces the second inclined wall
114 is formed parallel to the second inclined wall 114 and
abuts a side of the first inclined wall 58 opposite the sec-
ond inclined wall 114. The first and second hub recesses
132 and 134 can be formed in the mounting hub 116 at
a location proximate the recesses 70 in the rib structure
64 when the housing shell assembly 100 is mounted to
the first housing portion 30. In the particular example pro-
vided, a wall member 142 extends from the flange mem-
ber 140 in a direction away from the second inclined wall
114 and includes a frustoconical portion 144 and a pair
of annular segments 146, each of which forming a cor-
responding one of the first and second hub recesses 132
and 134. The annular segments 146 can be disposed
concentrically about the rotational axis 36. The second
stop member(s) 120 can be coupled to the mounting hub
116 and can cooperate with the first stop member(s) 60
to limit rotation of the first housing portion 30 about the
rotational axis 36 relative to the second housing portion
32. In the example provided, a single second stop mem-
ber 120 is employed and cooperates with the first stop
members 60 to align the first and second hub recesses
132 and 134 to the recesses 70 in the rib structure 64
when the first housing portion 30 is placed in the first and
second positions. More specifically, contact between the
second stop member 120 and the first stop member 60
on a first one of the first housing shells 50 will align the
first and second hub recesses 132 and 134 to the recess
70 in the rib structure 64 when the first housing portion
30 is in the first position, and contact between the second
stop member 120 and the first stop member on the other
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one of the first housing shells 50 will align the first and
second hub recesses 132 and 134 to the recess 70 in
the rib structure 64 when the first housing portion 30 is
in the second position.

[0017] Withreference to Figures 2 and 4, the nose cov-
er 102 can be coupled to the distal end of the housing
shell assembly 100 (i.e., the end opposite the second
inclined wall 114) and can effectively extend the internal
cavity 112, as well as clamp around the distal end of the
housing shell assembly 100 to help prevent separation
of the second housing shells 110. While the particular
example depicted in the drawings illustrates a nose cover
102 that is discrete and separate from the second hous-
ing shells 110 that form the housing shell assembly 100,
it will be appreciated that the nose cover 102 could be
integrally formed with the housing shell assembly 100 in
the alternative.

[0018] The lens structure 104 can be formed of a suit-
able plastic material, such as a clear plastic, and can be
received into an end of the nose cover 102 opposite the
housing shell assembly 100. The lens structure 104 can
define a lens 160 and a plurality of engagement arms
162. The lens 160 can be configured to collect light from
a light source received in the nose cover 102, such as a
pair of LED lamps 166 which can be electrically coupled
to the control unit 20 and the battery 16, and to diffuse
the collected light in a desired manner. The engagement
arms 162 can extend rearwardly from the lens 160 and
can be secured to an annular ridge or rim 168 formed in
the nose cover 102. It will be appreciated that the en-
gagement arms 162 can be received into corresponding
longitudinally extending grooves (not specifically shown)
in the nose cover 102 to thereby inhibit rotation of the
lens structure 104 relative to the nose cover 102. It will
also be appreciated that the engagement arms 162 can
be resiliently deflectable relative to the lens 160 so as to
deflect in a radially inward direction as the lens structure
104 is inserted into the nose cover 102 and prior to en-
gagement of the engagement arms 162 with the annular
rim 168. If desired, a reflector (not specifically shown)
can be mounted in the nose cover 102 rearwardly of the
light source to reflect light forwardly through the lens 160.
[0019] The powertrain 14 can include a motor 200, a
transmission assembly 202, a spindle lock 204 and an
output member 206.

[0020] The motor 200 can be an electric motor that can
be electrically coupled to the battery 16 and the trigger
switch 24. The motor 200 can be mounted in the interior
cavity 112 of the housing shell assembly 100 such that
arotational axis 210 of the output shaft 200a of the motor
200 is disposed about (i.e., concentrically with) the lon-
gitudinal axis 122 of the second housing portion 32.
[0021] The transmission assembly 202 can include a
mounting plate 220, which can be mounted to the motor
200, a gear case housing 222 and a transmission 224.
The gear case housing 222 can include a cup-like gear
case 230 and a spindle mount 232. The gear case 230
can be mounted to the mounting plate 220 to thereby
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fixedly couple the motor 200 and the gear case housing
222 to one another. The spindle mount 232 can be an
annular structure that can extend axially away from the
gear case 230 on a side opposite the motor 200. An out-
put member aperture 236 can extend through the gear
case 230 and the spindle mount 232.

[0022] The transmission 224 can be received in the
gear case 230 and can transmit rotary power between
the output shaft 200a of the motor 200 and the output
member 206. In the particular example provided, the
transmission 224 is a two-stage, single speed planetary
transmission with a first planetary stage 240 and a sec-
ond planetary stage 242, but it will be appreciated that
any suitable transmission, including a multi-speed trans-
mission, could be employed in the alternative. The first
planetary stage 240 can include a first sun gear 250, a
plurality of first planet gears 252, a first planet carrier 254
and a first ring gear 256. The first sun gear 250 can be
coupled to the output shaft 200a of the motor 200 for
rotation therewith and can be meshingly engaged with
the first planet gears 252. The first planet carrier 254 can
include a carrier body 254a and a plurality of pins 254b
that can be fixedly coupled to the carrier body 254a. Each
of the first planet gears 252 can be mounted for rotation
on a corresponding one of the pins 254b. The first ring
gear 256 can be meshingly engaged with the first planet
gears 252. In the example provided, the first ring gear
256 is integrally formed with the gear case 230.

[0023] The second planetary stage 242 can include a
second sun gear 260, a plurality of second planet gears
262, a second planet carrier 264 and a second ring gear
266. The second sun gear 260 can be coupled to the
carrier body 254a of the first planet carrier 254 for rotation
therewith and can be meshingly engaged with the second
planet gears 262. The second planet carrier 264 can in-
clude a carrier body 264a and a plurality of pins 264b
that can be fixedly coupled to the carrier body 264a. Each
of the second planet gears 262 can be mounted for ro-
tation on a corresponding one of the pins 264b. The sec-
ond ring gear 266 can be meshingly engaged with the
second planet gears 262. In the example provided, the
second ring gear 266 is integrally formed with the gear
case 230.

[0024] The spindle lock 204 is conventional in its con-
struction and operation and can comprise an outer collar
270, a plurality of lock pins 272, a plurality of projections
274, which can be integrally formed with the carrier body
264a of the second planet carrier 264, and an anvil 276.
The outer collar 270 can be an annular structure that can
be non-rotatably engaged to the gear case 230. The lock
pins 272 can extend longitudinally parallel to the rotation-
al axis R of the output member 206 between the projec-
tions 274 and an interior surface of the outer collar 270.
The anvil 276 can be received in the gear case 230 within
the projections 274 and in-line with the output member
aperture 236.

[0025] The output member 206 can be received into
the spindle mount 232 and through the output member
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aperture 236. In the particular example provided, the out-
put member 206 includes a solid shaft portion 280 and
a larger diameter hollow tool holder portion 282 having
a hex-shaped aperture that is configured to drivingly en-
gage a hex shaped bit or tool T. One or more bearings
may be employed to support the output member 206 for
rotation relative to the gear case housing 222 and/or to
transmit thrust loads from the output member 206 to the
gear case housing 222. For example, a journal bearing
290 could be mounted on the shaft portion 280 to support
the output member 206 for rotation relative to the gear
case housing 222 and a thrust bearing 292 can be re-
ceived over the shaft portion 292 and abutted against a
shoulder 296 in the spindle mount 232 and a shoulder
298 on the output member 206 to transmit axially directed
thrust loads from the output member 206 to the gear case
housing 222.

[0026] The shaft portion 280 of the output member 206
can be drivingly engaged to the anvil 276 in a manner
that permits limited rotation of the output member 206
relative to the anvil 276. The anvil 276 is configured to
cooperate with the lock pins 272 and the outer collar 270
to permit the anvil 276 to be rotated by the second planet
carrier 264 to thereby drive the output member 206, but
to lock (i.e., via contact between the anvil 276, the lock
pins 272 and the outer collar 270) when a torsional input
is provided through the output member 206 that would
tend to back-drive the transmission 224.

[0027] With reference to Figures 4 through 6, the lock-
ing system 18 can comprise alock bar system 400, which
can be mounted to one of the first and second housing
portions 30 and 32, and a set of locking features 402 that
are coupled to the other one of the first and second hous-
ing portions 30 and 32. In the particular example provid-
ed, the lock bar system 400 is associated with the first
housing portion 30, while the set of locking features 402
is associated with the second housing portion 32. The
lock bar system 400 can comprise the lock bar mount 56
and a lock bar assembly 410, which can be slidably re-
ceived into the lock bar mount 56.

[0028] With reference to Figures 4 and 6-10, the lock
bar assembly 410 can comprise a lock bar 420 and a
biasing system 422. The lock bar 420 can comprise a
bar body 430, a guide member 432 and a pair of stop
members 434. The bar body 430 can be an elongate
structure that can define a non-circularly shaped cross-
section and a pocket 440 into which the biasing system
422 can be received. In the example provided, the bar
body 430 defines a cross-section having a right-triangular
shape in which the shorter sides are of a non-equal
length. It will be appreciated that the lock bar apertures
66 and the rib structures 64 associated with the first hous-
ing portion 30 can be shaped in acomplementary fashion.
The pocket 440 can be tailored to the particular config-
uration of the biasing system 422 and in the particular
example provided, includes a generally rectangular ap-
erture 442, which extends through the bar body 430 gen-
erally perpendicular to the hypotenuse 444 of the right-
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triangular cross-sectional shape of the bar body 430, and
a pair of guide rails 446 that extend generally parallel to
the hypotenuse 444. The guide member 432 can be a
rail-like structure that can be integrally formed with the
bar body 430 and extend generally perpendicular from
one of the sides of the right-triangularly shaped cross-
section of the bar body 430. The stop members 434 can
also be integrally formed with the bar body 430 and can
comprise annular segments that are coupled to and ex-
tend outwardly from the bar body 430 generally perpen-
dicular to the hypotenuse 444 of the right-triangular
cross-sectional shape of the bar body 430. The stop
members 434 can be disposed on opposite sides of the
aperture 442 in the pocket 440.

[0029] The biasing system 422 can comprise a pair of
plate members 450 and a spring 452. The plate members
450 can be shaped in a desired manner and can be re-
ceived into the aperture 442 of the pocket 440 and en-
gaged to the guide rails 446. In the particular example
provided, the plate members 450 are generally rectan-
gular in shape and include a pair of guide notches 460
that are complementary to the contour of the guide rails
446. The spring 452 can be received between the plate
members 450 and can bias the plate members 450 away
from one another and against the opposite sides of the
pocket 440. If desired, one or both of the plate members
450 can be configured with a spring hub 470 that is con-
figured to be received within the spring 452; the spring
hub(s) 470 can be employed to aid in retaining the spring
452 to one or both of the plate members 450 and/or to
limit the amount by which the spring 452 may be com-
pressed (e.g., through contact with another structure,
such as contact between two hubs 470).

[0030] The setoflocking features 402 can be integrally
formed with the housing shellassembly 100 of the second
housing portion 32. In the particular example provided,
the set of locking features 402comprises the first and
second hub recesses 132 and 134 that are formed in the
mounting hub 116.

[0031] With reference to 2 and 4 through 6, when the
lock bar assembly 410 is slidably received into the lock
bar mount 56, the hypotenuse 444 of the cross-sectional
shape of the lock bar 420 can be generally parallel to the
first and second inclined walls 58 and 114 and generally
perpendicular to the rotational axis 36; the guide member
432 on the lock bar 420 can be received into correspond-
ing guide slots 500 (Fig. 5) formed in the rib structures
64 and one or both of the plate members 450 of the bi-
asing system 422 can abutted against a corresponding
ones of the abutment surfaces 68 formed on therib struc-
tures 64. When the first housing portion 30 is in one of
the first and second positions, the biasing system 422
can cooperate with both of the abutment surfaces 68 to
orient (e.g., centre) the lock bar 420 relative to the mount-
ing hub 116 such that the stop members 434 are received
into the first and second hub recesses 132 and 134 and
rotationally inline with the annular segments 146 of the
mounting hub 116 to thereby inhibit rotation of the first
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housing portion 30 relative to the second housing portion
32. With additional reference to Figure 11, end faces 510
of the stop members 434 are positioned to contact end
faces 516 of the annular segments 146 to limit or prevent
rotational movement of the first housing portion 30 rela-
tive to the second housing portion 32 about the rotational
axis 36.

[0032] With reference to Figures 2, 4 through 6 and
12, when a change in the position of the first housing
portion 30 relative to the second housing portion 32 is
desired, a force may be applied to the lock bar 420 to
translate the lock bar 420 along a translation axis TA that
is perpendicular to the rotational axis 36 such that one
of the stop members 434 is disposed radially inward of
the annular segments 146 and the other one of the stop
members 434 is disposed radially outwardly of the an-
nular segments 146. With a slight rotation of the first
housing portion 30 relative to the second housing portion
32 about the rotational axis 36 the stop members 434
will at least partly overlie the annular segments 146 and
as such, the force applied to the lock bar 420 may be
released, which permits spring 452 of the biasing system
422 to urge the lock bar 420 in a direction away from the
single or sole one of the plate members 450 that is in
contact with an associated one of the abutment surfaces
68 such that an exterior annular surface 434e of the stop
member 434 that is located radially inward of the annular
segments 146 to abut an interior annular surface 146i of
one of the annular segments 146. When the first housing
portion 30 is rotated relative to the second housing por-
tion 32 to one of the first and second positions, the stop
members 434 will be disposed in-line with the first and
second recesses 132 and 134 and as such, the biasing
force applied by the spring 452 will urge the lock bar 420
along the translation axis TA such that the stop members
434 are received in the first and second recesses 132
and 134 and interposed between the annular segments
146 to thereby inhibit further rotation of the first housing
portion 30 relative to the second housing portion 32 about
the rotational axis 36.

[0033] Withreferenceto Figures 13 and 14 of the draw-
ings, another exemplary twist-handle power tool is gen-
erally indicated by reference numeral 10’. The power tool
10’ can include a housing assembly 12’, a powertrain 14’,
a battery 16’, a locking system 18’, and a control unit 20’
that can include a controller 22’ and a trigger switch 24.
While the particular power tool illustrated in the drawings
and described herein is a driver that is configured to pro-
vide a rotary output, it will be appreciated that the teach-
ings of the present disclosure have application to other
types of power tools, including tools that are configured
to produce a reciprocating output (e.g., sander, recipro-
cating saw).

[0034] Thepowertrain 14’ canbe constructed in aman-
ner that is generally similar to the powertrain 14 (Fig. 1)
described in detail above. The battery 16’ can be a con-
ventionally constructed rechargeable battery pack and
can be received into and coupled to the housing assem-
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bly 12’ in a conventional manner. The control unit 20’ can
be conventional in its construction and operation and can
be employed via the trigger switch 24 and the controller
22’ to control the distribution of electrical energy from the
battery 16’ to the powertrain 14’.

[0035] The housing assembly 12’ can include a first
housing portion 30’ and a second housing portion 32’.
The first housing portion 30’ can define a handle of the
power tool 10’ and can be mounted to the second housing
portion 32’ for rotation about a rotational axis 36’ between
afirstposition (i.e., aninline grip position), which is shown
in Figure 13, and a second position (i.e., a pistol grip
position) that is shown in Figure 14.

[0036] Exceptasdescribed herein, the firstand second
housing portions 30’ and 32’ can be generally similar to
the first and second housing portions 30 and 32 (Fig. 1)
described in detail above. Briefly, and with reference to
Figure 15, the first housing portion 30’ can include a pair
of first housing shells 50° and a mounting hub 116’. The
first housing shells 50° can cooperate to define a first
inclined wall 58’, a mounting hub aperture 1000, and one
or more first stop members 60’. The first inclined wall 58’
can be transverse to a longitudinal axis 74’ of the first
housing portion 32’ and perpendicular to the rotational
axis 36’. In the particular example provided, the first in-
clined wall 58’ is disposed at a 45 degree angle to the
longitudinal axis 74’ of the first housing portion 30’. The
mounting hub aperture 1000 can be formed through the
first inclined wall 58’ and can be sized to receive the
mounting hub 116’

[0037] With additional reference to Figure 16, the
mounting hub 116’ can have a hub shaft 1002 and a hub
portion 1004 that can be fixedly coupled to a distal end
ofthe hub shaft 1002. The hub shaft 1002 can be received
through the mounting hub aperture 1000. The mounting
hub aperture 1000 and the hub shaft 1002 can be shaped
in a complementary manner that permits the mounting
hub 116’ to be non-rotatably but axially moveable along
the rotational axis 36’ relative to the first housing shells
50’. In the example provided, the hub shaft 1002 has a
cruciform shape. A biasing spring 1006 can be received
on the hub shaft 1002 between the hub portion 1004 and
the first inclined wall 58’ and can bias the mounting hub
116’ away from the first inclined wall 58’ along the rota-
tional axis 36’. A proximal end of the hub shaft 1002 can
be fixed to the first housing shells 50’ in any desired man-
ner to thereby limit the amount by which the hub shaft
1000 extends from the first inclined wall 58’. The hub
portion 1004 can include a frustoconical portion 144°. A
flange member 140’ can be coupled to but spaced apart
from the first inclined wall 58’ by a distance that permits
free rotation of the second housing portion 32’ relative to
the mounting hub 116’. In the example provided, a side
of the flange member 140’ that faces the first inclined
wall 58’ is formed parallel to the first inclined wall 58’ and
abuts a side of a second inclined wall 114’ (Fig. 14)
formed on the second housing portion 32’ that is disposed
opposite the first inclined wall 58'. The first stop mem-
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ber(s) 60’ can be coupled to the flange member 140’.
[0038] Withreferenceto Figures 14and 15, the second
housing portion 32’ can comprise a pair of second hous-
ing shells 110’ that can cooperate to define an internal
cavity 112’, a lock bar mount 56’, a second inclined wall
114’, and one or more second stop members (not spe-
cifically shown). The internal cavity 112’ can be config-
ured to house at least a portion of the powertrain 14’. The
lock bar mount 56’ can comprise a pair of rib structures
(not specifically shown), with each of the rib structures
being formed on a corresponding one ofthe second hous-
ing shells 110’. Each of the rib structures can be disposed
partly or completely about a perimeter of a lock bar ap-
erture 66’ formed through an associated one of the sec-
ond housing shells 110’. The second inclined wall 114,
which can be disposed on a proximal end of the second
housing portion 32, can be disposed transverse to a lon-
gitudinal axis 122’ of the second housing portion 32’ and
perpendicular to the rotational axis 36'. In the particular
example provided, the second inclined wall 114’ is dis-
posed at a 45 degree angle to the longitudinal axis 122’
of the second housing portion 32’. The second inclined
wall 114’ can define a central aperture 82’ that is config-
ured to receive the portion of the first housing portion 30’
located axially between the flange member 140’ and the
first inclined wall 58’ such that the first and second in-
clined walls 58’ and 114’ are abutted against one another.
The second stop member(s) can interact with the first
stop member(s) 60 to limit rotation of the second housing
portion 32’ relative to the first housing portion 30°.
[0039] Withreference to Figures 15and 16, the locking
system 18’ can include a lock bar 420’, a biasing system
422’ and a set of mating stop members 1050. The lock
bar 420’ can include a bar body 430’ and a set of stop
members 434’. The bar body 430’ can be fixedly coupled
to the second housing portion 32’ and can have a plate
member 2000 and a pair of button guides 2002. The plate
member 2000 can be aligned generally perpendicular to
the rotational axis 36’ and generally parallel to the second
inclined wall 114’. The button guides 2002 can be posts
or projections that can extend generally perpendicularly
from the lateral sides of the plate member 2000. The set
of stop members 434’ can comprise a plurality of holes
orrecesses that can be formed in the plate member 2000
on a side that faces toward the first inclined wall 58'.
[0040] The biasing system 422’ can comprise a pair of
actuators 2010 and a pair of actuator springs 2012. Each
of the actuators 2010 can comprise a bevelled surface
2020, which can be engaged against the frustoconical
portion 144’ of the hub portion 1004 of the mounting hub
116’, and an actuator button 2022 that can be received
through an associated one of the second housing shells
110’. Each of the actuator springs 2012 can be a helical
coil compression spring that can be received on a corre-
sponding one of the button guides 2002 between the lock
bar 420’ and an associated one of the actuators 2010.
The actuator springs 2012 are configured to bias the ac-
tuators 2010 away from (i.e., laterally away from) the lock
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bar 420'.

[0041] The set of mating stop members 1050 can be
coupled to the hub portion 1004 of the mounting hub 116’
and can be configured to engage the set of stop members
434’ that are formed in the plate member 2000. In the
particular example provided, the set of mating stop mem-
bers 1050 comprise pins 2050 that extend from the hub
portion 1004.

[0042] The bevelled surfaces 2020 are shaped in such
a way as to not interfere with the movement of the hub
portion 1004 toward the lock bar 420’ in response to the
force applied to the hub portion 1004 by the biasing spring
1006 such that the mating stop members 1050 are per-
mitted to engage the set of stop members 434’. Move-
ment of the actuators 2010 in a direction toward the in-
terior of the second housing portion 32’ causes contact
between the bevelled surfaces 2020 of the actuators
2010 and the frustoconical portion 144’ of the hub portion
1004, which drives the hub portion 1004 in a direction
away from the lock bar 402’ such that the mating stop
members 1050 disengage the set of stop members 434’.
[0043] The foregoing description of the embodiments
has been provided for purposes of illustration and de-
scription. Individual elements or features of a particular
embodiment are generally not limited to that particular
embodiment, but, where applicable, are interchangeable
and can be used in a selected embodiment, even if not
specifically shown or described.

Claims
1. A power tool comprising:

a first housing portion (30’);

a second housing portion (32’) connected to the
first housing portion for pivoting motion about a
pivot axis;

a powertrain having an output member, the out-
put member extending from the second housing
portion (32’) and being movable relative to an
output member axis;

a mounting hub (116);

a lock bar (420°);

a first set of stop members (1050);

a second set of stop members (434’) coupled to
the lock bar (420’);

a spring (1006) to cause engagement of the first
set of stop members (1050) with the second set
of stop members (434);

an actuator (2010) configured to disengage the
first set of stop members (1050) from the second
set of stop members (434’);

wherein the second housing portion (32’) is in-
hibited from pivoting about the pivot axis relative
to the first housing portion (30°) when the first
set of stop members (1050) is engaged to the
set of second stop members (434’), and wherein
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the second housing portion (32’) is permitted to
pivot about the pivot axis relative to the first
housing portion (30’) when the first set of stop
members (1050) is disengaged from the set of
second stop members (434);

characterised in that:

the mounting hub (116’) extends from one
ofthefirstand second housing portions (30,
32’) for movement along the pivot axis;

the lock bar (420’) is mounted to the other
one of the first and second housing portions
(307, 32;

the first set of stop members (1050) is cou-
pled to the mounting hub (116°);

the spring (1006) biases the mounting hub
(116’) towards the lock bar (420’) to cause
the engagement of the first set of stop mem-
bers (1050) with the second set of stop
members (434’); and

the actuator (2010) is coupled to the other
one of the first and second housing portions
(30’, 32’), the actuator being configured to
move the mounting hub (116’) away from
the lock bar (420’) such that the first set of
stop members (1050) disengages from the
second set of stop members (434).

The power tool of Claim 1, wherein the actuator
(2010) is slidably mounted on the lock bar (420’).

The power tool of Claim 1 or Claim 2, wherein an
actuator spring (2012) is disposed between the ac-
tuator (2010) and the lock bar (420’), the actuator
spring biasing the actuator away from the lock bar.

The power tool of any preceding claim, wherein the
mounting hub (116’) includes a frusto-conical portion
(144’) and wherein the actuator (2010) is arranged
to contact the frusto-conical portion of the mounting
hub to cause the mounting hub to move away from
the lock bar (420’), and wherein the actuator prefer-
ably comprises a bevelled surface (2020) arranged
to contact the frusto-conical portion.

The power tool of any preceding claim, wherein one
of the set of first stop members and the set of second
stop members comprises pins (2050), and prefera-
bly, wherein the other one of the set of first stop mem-
bers and the set of second stop members comprises
holes that are configured to receive the pins.

Patentanspriiche

1.

Elektrowerkzeug, umfassend:

einen ersten Gehauseteil (30’);
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einen zweiten Gehauseteil (32’), der mit dem
ersten Gehauseteil zum Schwenken um eine
Drehachse verbunden ist;

einen Antriebsstrang, der ein Ausgangselement
aufweist, wobei sich das Ausgangselementvom
zweiten Gehauseteil (32’) erstreckt und relativ
zu einer Ausgangselementachse beweglich ist;
eine Montagenabe (116’);

eine Verriegelungsstange (420’);

einen ersten Satz Anschlagelemente (1050);
einen zweiten Satz Anschlagelemente (434’),
die mit der Verriegelungsstange (420’) gekop-
pelt sind;

eine Feder (1006), um den Eingriff des ersten
Satzes von Anschlagelementen (1050) mitdem
zweiten Satz von Anschlagelementen (434°) zu
bewirken;

eine Betatigungsvorrichtung (2010), die konfi-
guriert ist, um den ersten Satz von Anschlage-
lementen (1050) von dem zweiten Satz von An-
schlagelementen (434’) zu I8sen;

wobei der zweite Gehauseteil (32’) daran gehin-
dert wird, um die Drehachse relativ zum ersten
Gehauseteil (30’) zu schwenken, wenn der erste
Satz von Anschlagelementen (1050) mit dem
Satz von zweiten Anschlagelementen (434’) in
Eingriff steht, und wobei der zweite Gehauseteil
(32’) um die Drehachse relativ zum ersten Ge-
hauseteil (30’) schwenken kann, wenn der erste
Satz von Anschlagelementen (1050) aus dem
Satz von zweiten Anschlagelementen (434’) ge-
|10st ist;

dadurch gekennzeichnet, dass:

die Montagenabe (116’) sich von einem der
ersten und zweiten Gehauseteile (30°, 32)
zur Bewegung entlang der Drehachse er-
streckt;

die Verriegelungsstange (420’) an dem an-
deren der ersten und zweiten Gehauseteile
(30’, 32’) montiert ist;

der erste Satz von Anschlagelementen
(1050) mit der Montagenabe (116’) gekop-
pelt ist;

die Feder (1006) die Montagenabe (116°) in
Richtung der Verriegelungsstange (420’)
vorspannt, um den Eingriff des ersten Sat-
zes von Anschlagelementen (1050) mit
dem zweiten Satz von Anschlagelementen
(434’) zu bewirken; und

die Betatigungsvorrichtung (2010) mit dem
anderen der ersten und zweiten Gehause-
teile (30’, 32’) gekoppelt ist, wobei die Be-
tatigungsvorrichtung konfiguriert ist, um die
Montagenabe (116’) von der Verriege-
lungsstange (420°) weg zu bewegen, so
dass der erste Satz von Anschlagelemen-
ten (1050) aus dem zweiten Satz von An-
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schlagelementen (434’) ausrastet.

Elektrowerkzeug nach Anspruch 1, wobei die Beta-
tigungsvorrichtung (2010) verschiebbar an der Ver-
riegelungsstange (420’) montiert ist.

Elektrowerkzeug nach Anspruch 1 oder Anspruch 2,
wobei eine Betatigungsvorrichtungsfeder (2012)
zwischen der Betatigungsvorrichtung (2010) und der
Verriegelungsstange (420°) angeordnet ist, wobei
die Betatigungsvorrichtungsfeder die Betatigungs-
vorrichtung weg von der Verriegelungsstange vor-
spannt.

Elektrowerkzeug nach einem vorstehenden Anspri-
che, wobei die Montagenabe (116’) einen kegel-
stumpfférmigen Teil (144’) beinhaltet und wobei die
Betatigungsvorrichtung (2010) angeordnet ist, um
den kegelstumpfférmigen Teil der Montagenabe zu
kontaktieren, um zu bewirken, dass sich die Monta-
genabe von der Verriegelungsstange (420’) wegbe-
wegt, und wobei die Betatigungsvorrichtung vor-
zugsweise eine abgeschragte Oberflache (2020)
umfasst, die angeordnetist, um den kegelstumpffor-
migen Teil zu kontaktieren.

Elektrowerkzeug nach einem vorstehenden Anspri-
che, wobei eines aus dem Satz von ersten Anschla-
gelementen und dem Satz von zweiten Anschlage-
lementen Stifte (2050) umfasst, und vorzugsweise,
wobei das andere aus dem Satz von ersten Anschla-
gelementen und dem Satz von zweiten Anschlage-
lementen Locher umfasst, die konfiguriert sind, um
die Stifte aufzunehmen.

Revendications

Outil électrique comprenant :

une premiere partie formant logement (30’) ;
une seconde partie formant logement (32’) rac-
cordée a la premiere partie formant logement
pour un mouvement de pivotement autour d’'un
axe pivot ;

un groupe motopropulseur ayant un élément de
sortie, I'élément de sortie s’étendant a partir de
la seconde partie formantlogement (32’) et étant
mobile parrapport a un axe d’élément de sortie ;
un moyeu de montage (116’) ;

une barre de verrouillage (420’) ;

un premier ensemble d’éléments d’arrét (1050) ;
un second ensemble d’éléements d’arrét (434’)
accouplé a la barre de verrouillage (420’) ;

un ressort (1006) pour provoquer une mise en
prise du premier ensemble d’éléments d’arrét
(1050) avec le second ensemble d’éléments
d’arrét (434’) ;
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un actionneur (2010) configuré pour désolidari-
ser le premier ensemble d’éléments d’arrét
(1050) du second ensemble d’éléments d’arrét
(434" ;

dans lequel la seconde partie formant logement
(32) est empéchée de pivoter autour de I'axe
pivot par rapport a la premiére partie formant
logement (30°) lorsque le premier ensemble
d’éléments d’arrét (1050) est mis en prise avec
I'ensemble de seconds éléments d’arrét (434’),
et dans lequel la seconde partie formant loge-
ment (32’) est autorisée a pivoter autour de I'axe
pivot par rapport a la premiére partie formant
logement (30°) lorsque le premier ensemble
d’éléments d’arrét (1050) est désolidarisé de
I'ensemble de seconds éléments d’arrét (434’) ;
caractérisé en ce que :

le moyeu de montage (116’°) s’étend a partir
de I'une des premiére et seconde parties
formantlogement (30’, 32’) pour un mouve-
ment le long de 'axe pivot ;

la barre de verrouillage (420°) est montée
sur l'autre des premiéere et seconde parties
formant logement (30°, 32°) ;

le premier ensemble d’éléments d’arrét
(1050) est accouplé au moyeu de montage
(116)

le ressort (1006) sollicite le moyeu de mon-
tage (116’) vers la barre de verrouillage
(420’) pour provoquer la mise en prise du
premier ensemble déléments d’arrét
(1050) avec le second ensemble d’élé-
ments d'arrét (434’) ; et

'actionneur (2010) est accouplé a l'autre
des premiere et seconde parties formant lo-
gement (30’, 32’), l'actionneur étant confi-
guré pour éloigner le moyeu de montage
(116’) de la barre de verrouillage (420’) de
sorte que le premier ensemble d’éléments
d’arrét (1050) se désolidarise du second en-
semble d’éléments d’arrét (434°).

Outil électrique selon la revendication 1, dans lequel
I'actionneur (2010) est monté de fagon coulissante
sur la barre de verrouillage (420’).

Outil électrique selon la revendication 1 ou la reven-
dication 2, dans lequel un ressort d’actionneur
(2012) estdisposé entre I'actionneur (2010) et la bar-
re de verrouillage (420’), le ressort d’actionneur sol-
licitant 'actionneur pour I'éloigner de la barre de ver-
rouillage.

Outil électrique selon I'une quelconque des reven-
dications précédentes, dans lequel le moyeu de
montage (116’) inclut une partie tronconique (144’)
et dans lequel I'actionneur (2010) est agencé pour
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entrer en contact avec la partie tronconique du
moyeu de montage pour amener le moyeu de mon-
tage a s’éloigner de la barre de verrouillage (420’),
et dans lequel I'actionneur comprend de préférence
une surface biseautée (2020) agencée pour entrer
en contact avec la partie tronconique.

Outil électrique selon I'une quelconque des reven-
dications précédentes, dans lequel 'un de 'ensem-
ble de premiers éléments d’arrét et de I'ensemble
de seconds éléments d’arrét comprend des ergots
(2050), et de preférence, dans lequel I'autre de I'en-
semble de premiers éléments d’arrét et de 'ensem-
ble de seconds éléments d’arrét comprend des trous
qui sont configurés pour recevoir les ergots.
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